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Understanding Asbestos-Related Medical Criteria

By
Dr. John E. Parker

[Editor’s Note: Dr. John E. Parker, M.D., is a board certified pulmonologist and a
B-reader who is currently on staff with the West Virginia Medical Center in Morgantown,
West Virginia. Dr. Parker was a former medical officer, acting chief officer and chief
officer with the National Institute for Occupational Safety and Health (NIOSH). At NIOSH,
among other things, Dr. Parker was involved in overseeing and administering the tests
for the B-reader certification program. The views expressed herein are the authotr’s own.
Responses to this column are welcome. Copyright 2003 by the author.]

Medical criteria for the treatment of asbestos claims are not new. Medical criteria
have also been used by the courts and by parties settling asbestos claims for many
years. Perhaps the most recent attempt to develop objective medical criteria for as-
bestos claims was the American Bar Association’s adoption of its “ABA Standard for
Non-Malignant Asbestos-Related Disease Claims” in February 2003. The ABA guide-
lines, which the ABA urged Congress to include as part of federal asbestos legislation,
require that the filing of a civil action alleging personal injury for asbestos-related
nonmalignant disease be accompanied by a detailed narrative medical report, signed
by the diagnostic physician, demonstrating the following:

a. An occupational and asbestos exposure history and a detailed medical
and smoking history;

b. Fifteen years elapsed time between the claimant’s first exposure to as-
bestos and the time of diagnosis;

c. A quality chest x-ray, read by a NIOSH certified B-reader, demonstrat-
ing specific physical changes;

d. Lung or breathing impairment through properly administered pulmo-
nary function tests; and

e. The physician’s conclusion that the claimant’s medical findings and im-
pairment were not more probably the result of other causes revealed by
the claimant’s employment and medical history.!

The ABA guidelines do not appear to mandate any specific formula for the medical
diagnosis of asbestos-related lung disease, but rather, spell out minimal requirements
for compensation consideration. However, the ABA guidelines highlight the fact that
there is no single test or medical tool that is available for either diagnosing a non-
malignant asbestos-related disorder or measuring the extent of any impairment result-
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ing from such a disorder. It is not enough if one of these factors, such as an x-ray, is
merely consistent with exposure to asbestos. Instead, all of the different criteria iden-
tified in the guidelines — medical and exposure history, latency period, chest x-ray,
pulmonary function test — must be considered together. The purpose of this article
then, is to provide a primer on the most common types of non-malignant asbestos
disorders and to explain the medical criteria used by physicians to evaluate the pres-
ence and severity of those disorders.

L Nonmalignant Disorders And Asbestos Exposure

Asbestos exposure has been associated with certain malignant disorders, including
mesothelioma (cancer of the lining of the lung) and other types of lung cancer. As-
bestos exposure is also associated with certain non-malignant (or non-cancer) disor-
ders. The most well known non-malignant chest disorders caused by exposure to
asbestos involve the pleura of the lung and the lung itself.

The pleura of the lung consist of the thin linings or membranes surrounding both the
lung and the inner surface of the chest wall. The lining adjacent to the chest wall is
referred to as the parietal pleura and the lining adjacent to the lung is the visceral
pleura. The two most common benign pleural abnormalities associated with asbestos
are called pleural plaques and diffuse pleural thickening. Pleural plaques are typi-
cally localized, irregular thickenings adjacent to the parietal pleural surface on the
chest wall while diffuse pleural thickening affects the visceral pleura surrounding the
lung.

With regard to the lung itself, the most common disorder associated with asbestos
exposure is lung fibrosis, referred to as asbestosis. An important function of the lung
is to perform gas exchange between air and blood. This is accomplished through a
series of conducting airways such as the trachea and bronchi, gas exchange struc-
tures called alveoli, and blood vessels or the pulmonary arteries, veins, and capillar-
ies. The gas exchange region of the lung is also referred to as the pulmonary paren-
chyma. Asbestosis is a lung disorder characterized by fibrosis of the alveoli or injury
to the pulmonary parenchyma caused by inhaled asbestos fibers. This fibrosis may
cause a type of lung injury often referred to as interstitial lung disease. The phrases
interstitial fibrosis or pulmonary fibrosis are often used interchangeably, and refer to
scarring at the gas exchange region of the lung.

In describing these non-malignant disorders, a number of things are worth bearing in
mind. First, the great percentage of people exposed to asbestos (anyone living in a
city today has been exposed to asbestos) will not suffer from any of these disorders.
Second, pleural plaques may occur without asbestosis and asbestosis may be present
without plaques; these two disorders also may both occur together in one individual.
Third, pleural plaques, pleural thickening and interstitial lung disease have causes
other than asbestos exposure and in cases involving asbestos, typically can be seen on
both lungs (the disorders are “bilateral”). Finally, the severity or extent of pleural
disorders and asbestosis likely relates to the intensity and duration of exposure to
asbestos fibers (significant exposure to asbestos over time is required for these nonma-
lignant disorders), the type of asbestos, and the exposure latency or lapsed time since
initial exposure.
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. Medical Criteria Are Well-Known In The Medical Community

Two questions are at the heart of asbestos-related medical criteria — how much evi-
dence is necessary to firmly establish a diagnosis of a disorder and how can one de-
termine if that disease is causing impairment. The medical community has addressed
these issues for years.

For example, the American Thoracic Society (“ATS”) published widely accepted crite-
ria for the diagnosis of asbestosis as early as 1986.2 (The ATS was formed as a divi-
sion of the American Lung Association back in 1905. It is an independent, interna-
tional, educational and scientific society which focuses on respiratory and critical care
medicine. The society today has about 13,500 members who are mainly clinical phy-
sicians and scientists that prevent or treat respiratory illnesses.) The ATS guidelines
for the diagnosis of asbestosis require an adequate history of exposure to airborne
asbestos fibers, an appropriate latency period after fiber exposure to disease diagno-
sis, an abnormal chest x-ray with widespread fibrosis in the gas exchange region of
the lung, and restrictive lung physiology.

The ATS requires a restrictive lung physiology because impairment from asbestosis is
generally regarded as a restrictive disease. A restrictive disease results in the lungs
not being able to accommodate sufficient air. The lungs diminish in size and restrict
breathing. To illustrate, a person would have chest restriction if he or she were forced
to breathe with a tight belt around the chest. By contrast, smoking related diseases
such as emphysema or chronic bronchitis, as well as asthma, are obstructive diseases.
Airway obstruction is a term that is used to define the condition where the lungs are
not reduced in size as with restriction, but rather the airways do not allow the in-
haled air to be rapidly or fully exhaled. There is obstruction to the emptying of air
trapped in the lungs.

Although the diagnosis of asbestosis can be made with even more certainty if lung
tissue from biopsy or autopsy is available, the majority of clinical evaluations for as-
bestos-related fibrosis of the lung do not include tissue analysis. Instead, the diagno-
sis of asbestosis is typically based on the exposure history, chest x-ray, lung function
testing, and the absence of illnesses that might mimic asbestosis. One of these tools,
in and of itself, does not permit a diagnosis of non-malignant disease, which is why
the ATS guidelines look at all of these criteria. The ATS guidelines remain as the
guiding principles to establish a clinical diagnosis of asbestosis.

Demonstrating the presence of impairment also is not a new concept for the medical
community. The American Medical Association (AMA) has published serial editions
of Guides to the Evaluation of Permanent Impairment (Guides) addressing human impair-
ment induced by disease. The AMA Guides have a chapter devoted to assessment of
the respiratory system for impairment and define impairment as “the loss, loss of use,
or derangement of any body part, organ system, or organ function.”?> Statutes or
regulations in at least 40 states have adopted the AMA Guides. In addition to the
AMA Guides, the Social Security Administration also publishes and updates editions
of Disability Evaluations under Social Security that address issues concerning asbestos-
related impairment.*
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1. Medical Criteria Used For Non-Malignant Disease

The medical evaluation of individuals with potential non-malignant lung diseases from
asbestos exposure typically requires a respiratory history, physical examination, chest
x-rays and lung function testing. Each of these tasks has limitations.

. The respiratory history includes inquiry about pulmonary symptoms,
typically shortness of breath or cough. The exposure history to airborne
contaminants including asbestos is also needed. The physician should
also take a detailed medical and smoking history that includes a thor-
ough review of past medical problems and their most probable cause.
Because breathing difficulties and cough are symptoms of many lung
disorders, are more prevalent among older patients and, of course, are
not specific to asbestos disease, a complete and detailed respiratory his-
tory is critical to a proper diagnosis.

. The physical examination focuses primarily on the presence or absence
of inspiratory “crackles” during the chest exam and/or clubbing of the
fingers. Crackles refer to the presence of fluid or fibrosis in the lungs
that cause crackling sounds audible with a stethoscope. Clubbing refers
to a characteristic enlargement and sponginess of the fingertips, often
involving the tips of the toes as well. These findings may be seen in
asbestosis but, again, they are not specific to asbestos disease and are
present in various other diseases. Indeed, when associated with asbes-
tos, they are typically only seen in the more severe cases of asbestos-
related disease.

. The chest x-ray is another valuable tool to assess the presence of abnor-
malities of the pleura or lung. A standardized method for reading
x-rays has been published by the International Labor Office (ILO) and is
often used to recognize and classify dust diseases of the lung.® The ILO
system was originally established to improve disease detection and achieve
consistency in x-ray film interpretation for epidemiological investigations.

Despite efforts toward standardization in chest x-ray interpretation through the
use of the ILO system, however, there remain inconsistencies among different
x-ray readers (or even inconsistencies by the same reader at different times) as to
whether an x-ray shows the presence or absence of abnormalities.® In the United
States, the National Institute for Occupational Safety and Health (NIOSH) admin-
isters a quality assurance program for the training, testing and certification of
physicians, known as the “B reader” program, to help provide greater consistency
among x-ray readers.”

The ILO Classification System consists of (1) written guidelines, (2) standard or refer-
ence chest x-rays that can be used as guides, and (3) a specific form for recording
findings and observations of each chest x-ray that is reviewed. The system first re-
quires the chest x-ray reader to rate the film quality and then record the presence or
absence of any “shadows” or “opacities” on the chest x-ray that are consistent with
asbestos exposure.
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Next, the chest x-ray reader must identify the zone or zones in the lung (upper, middle
and lower) where the abnormalities have been found and record a size and shape of
the abnormal shadows. The size and shape are identified by six letter designations —
p, 9 r, and s, t, u. The letter designations most commonly associated with asbestos
induced “shadows” are of the “s” and “t” type, and these correspond with small
irregular or linear shadows on the film and usually are found in the lower lung zones.
The shape of the abnormalities and the zone of the lung where they are found are
important factors in determining whether there is any relationship to asbestos. In
contrast to asbestosis, the classic radiological findings for simple silicosis involve rounded
opacities with “shadows” of the “p,” “q” or “r” type that generally are located in the
upper lung zones.

The chest x-ray reader also classifies these small opacities or abnormal shadows utiliz-
ing a scale that uses the numbers 0, 1, 2, and 3 to represent normal, mild, moderate,
and severe abnormalities respectively. The chest x-ray reader classifies the x-ray by
assigning two numbers. (When classifying a chest x-ray, the x-ray is compared to the
standard or reference x-rays which have predetermined classifications.) The first number
is the reader’s primary classification of the film. The second number is the other
classification the reader seriously considered. A classification of 1/0 means the reader’s
final determination was the category 1 classification (mild), but seriously considered
category 0, or normal. Thus, 0/-, 0/0, or 0/1 represent three “shades” of normal.
On the other end of the spectrum, 3/2, 3/3, or 3/+ are the sub-categories of severe
abnormality.

The ILO system also prescribes another method for describing pleural abnormalities.
This method includes the review of the radiograph and the classification of abnor-
malities by the use of letters A, B, or C for increasing thicknesses or “widths.” A
numerical description using the numbers 0, 1, 2, or 3 is coupled with the thickness/
width classifications and together they are used to describe the length or extent of
chest wall plaques. For example, a B2 plaque means it has a thickness or width
grade of B which is greater than five millimeters but less than ten millimeters and an
extent grade 2, which is a total vertical height of greater than % but less than % of
the height of the lateral chest wall.

Although chest x-rays have many advantages, they are an imperfect tool for diagnos-
ing asbestosis and pleural abnormalities. The radiographic findings for asbestosis are
not specific to asbestos.® The small abnormalities on the chest x-ray associated with
asbestosis often are no different than the x-ray “shadows” caused by other types of
fibrosis. Further, the chest x-ray is a non-invasive test that allows for good, but far
from precise, visualization of normal and abnormal anatomical structures. Chest
x-rays are held in high public esteem, likely due to their role in tuberculosis screening
in the past century. But the presence of irregular or linear shadows detected by chest
x-ray alone does not currently permit a diagnosis of non-malignant asbestos-related
disease, nor does it establish functional impairment from asbestos exposure.

. Lung function testing is necessary for evaluating the severity of non-
malignant asbestos-related disease. Lung function testing primarily in-
cludes spirometry, lung volumes, diffusing capacity, and cardiopulmo-
nary exercise testing. The performance and interpretation of these tests
are well standardized by published statements of the American Thoracic
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Society.” Each involves powerful and well-validated tests that are im-
portant in the diagnosis and management of lung disease.

. Spirometry is a routine medical test that requires the subject to take the
deepest breath possible and then to rapidly and completely exhale the
air from the lungs. This full complete “deep breath” followed by forc-
ibly “blowing out” all of the air allows the measurement of the total air
exhaled called the forced vital capacity or FVC. A second measurement
performed during this forced breathing maneuver is the 1-second forced
expiratory volume or FEV1. The FEV1 measures the quantity of air force-
fully exhaled in one second.

An important tool is the Forced Expiratory Volume 1/Forced Vital Capacity (FEV1/
FVC) ratio: the ratio of the FEV1 divided by the FVC. It measures how fast the air
comes out in the first second of exhalation of the test (FEV1) compared to how much
air is forcefully exhaled out totally (FVC). The ratio for a patient can then be com-
pared to “normal” or “expected” values.

Normal or expected values for FVC and FEV1 are published as reference values and
were developed by the study of normal or healthy populations. The major determi-
nants of FVC and FEV1 are age, gender, height, and ethnicity. Reference values de-
crease slowly for increasing height and age. To determine whether FVC or FEV1 test
results are abnormal, an individual’s result is compared with the published normal or
predicted reference values.'® For any given individual, there is a range of FVC or
FEV1 that is considered normal. This range is usually identified by a statistical test to
determine what is called the lower limit of normal. To determine the lower limit of
normal, the published predicted or reference value is adjusted by a statistical “confi-
dence interval.” One statistically acceptable approach for establishing lower limits of
normal for FVC, FEV1 or FEV1/FVC is to define the lowest 5% of the reference popu-
lations as below the lower limit of normal. The ABA Guides utilize lower limits of
normal as the standard for identifying asbestos-related impairment.

In the past, some have used a different standard other than the lower limit of normal
to define what is considered normal. Such a standard often involves using a fixed
percent of the predicted value (such as using less than 80% of predicted) as an abnor-
mal cutoff. This standard has no statistical basis in adults according to the ATS. The
use of a fixed percent of the predicted value as abnormal is also unreliable because it
results in shorter, older subjects being more readily classified as “abnormal” and some
younger, taller subjects being misclassified as “normal.”

Spirometry is an essential component of an asbestos-related disease diagnosis and the
assessment of potential impairment, and the spirometry exam is easily performed and
relatively inexpensive. The stiff and scarred lung in severe cases of asbestosis induces
a typical restrictive lung disease, and reduces the forced vital capacity. The hallmark
of restrictive lung disease is a reduced FVC with preservation of the ratio between the
FEV1 and FVC. The ratio of FEV1 to FVC is normally around 70 percent or greater
(or above the actual lower limit of normal for FEV1/FVC). The findings in obstruc-
tive diseases such as in emphysema are an FEV1 to FVC ratio of less than around 70
percent (or below the actual lower limit of normal for FEV1/FVC).
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. A second lung function test is the measurement of lung volumes; either
using a body box called plethysmography, or timed gas dilution. Lung
volume testing measures Total Lung Capacity or TLC, which refers to
how much air is in the lungs after a maximum inhalation. The TLC is
considered the gold standard for identifying lung restriction and is more
precise than spirometry.!! The TLC may be used to determine whether
there is a restrictive impairment, such as seen in asbestosis. A restric-
tive impairment reduces the total capacity of the lung, while obstructive
lung diseases usually do not reduce the TLC and may indeed frequently
induce an increased TLC. Thus, a low TLC is more consistent with an
asbestos-related disorder.

. A third lung function test that may be helpful is the diffusing capacity
for carbon monoxide or the DLCO. Diffusing capacity measures the
ability of the lungs to transfer gas from inhaled air to the red blood cells
in the pulmonary capillaries. The DLCO is relatively easy to perform.
The test requires a quick deep inhalation of 0.3 percent carbon monox-
ide followed by a ten-second breathhold by the subject and then a rapid
exhalation. It is worth noting, however, that this test does not separate
obstructive from restrictive lung diseases; both emphysema and intersti-
tial lung diseases such as asbestosis can reduce the DLCO.

Finally, cardiopulmonary exercise testing can be performed as an adjunctive means of
assessing disease severity. When properly performed and interpreted it can help to
differentiate pulmonary impairment from cardiac impairment or the effects of physi-
cal deconditioning. Exercise studies are expensive and used sparingly in impairment
evaluations and often only when it is necessary to clarify the nature of impairment.
These studies are not routinely used when other pulmonary function studies are nor-
mal and also are not generally important when spirometry, DLCO, or lung volumes
already indicate severe impairment.

Summary

Medical criteria are available both to perform diagnostic assessment of asbestos ex-
posed individuals and to measure the extent of impairment for non-malignant asbes-
tos diseases. The challenge will be to create acceptable objective methods for separat-
ing diseased from non-diseased individuals, and to separate impaired from unimpaired
individuals. Any attempt to come up with widely acceptable criteria, of course, will
require an understanding of the limitations posed by the particular medical tools available
and the recognition that several factors — occupational history, latency period, chest
x-rays, and lung function tests — need to be considered.
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Mr. Chairman, my name is Dr. James Crapo. I am a pulmonary specialist in Denver, Colorado. I
appreciate your inviting me here today to testify with respect to S. 1125, the “Fairness in Asbestos
Injury Resolution Act of 2003.” I shall discuss, in particular, the medical provisions of the bill.

My remarks fall into three parts. First, I will explain my background, and why I am here to testify.
Second, I will briefly describe the health effects of asbestos exposure. Third, I will summarize the
medical provisions of the proposed statute and explain my conclusion that those provisions are
generally reasonable in the context of an overall compromise among conflicting viewpoints. I will
also note, however, certain areas in which I believe the medical provisions of the bill may be unduly
lax, resulting in the possible payment of awards to people who are not sick as a result of any asbestos-
related illness.

I am being compensated for my time at my usual consulting rates by the Asbestos Alliance and the
Asbestos Study Group, both of which support the bill before the committee.

My Background

I am currently Professor and Chairman of the Department of Medicine at the National Jewish Center
and University of Colorado Health Sciences Center. I graduated from the University of Rochester
School of Medicine in June of 1971 and subsequently trained at Harbor General Hospital in Torrance,
California, the National Institute of Environmental Health Sciences, and Duke University. Before
coming to the National Jewish Center I served for more than 20 years on the medical faculty of Duke
University, and for 17 of those years I was the Chief of Duke’s Division of Pulmonary and Critical
Care Medicine. I am also the member of numerous professional societies. I served as the President of
the American Thoracic Society in 1992 and I am currently President Elect of the Fleischner Society, a
leading international society of selected specialists in radiology and pulmonary medicine. I am Board
Certified in Internal Medicine and Pulmonary Diseases.

In my current position I care for patients. I teach medical students and direct the PhD Program for
Graduate Health Care Professionals at the University of Colorado Health Sciences Center. I also
conduct research and have published a multitude of peer-reviewed articles on the respiratory system. I
am the co-author of several leading textbooks on pulmonary medicine. I have also served from time to
time as an expert witness in asbestos litigation and have had the opportunity to observe that litigation
first hand.

The Health Effects of Asbestos

All of us are exposed to asbestos from the environment and consequently have asbestos in our lungs.
This “background” level of exposure does not cause any asbestos-related disease. Those diseases
normally require substantial occupational exposures or the equivalent. Moreover, the amount of
asbestos to which people have been exposed varies greatly by occupation and work setting. Due to
federal regulation of asbestos that began in the early 1970s, current occupational exposure levels are a
tiny fraction of those that existed in the 1940s and 1950s. All of the asbestos-related diseases are



considered dose dependent, and the pre-1973 exposures to asbestos that resulted in severe asbestosis
and lung cancer are not present today.

We know that substantial exposure is required to produce asbestos-related diseases for several
reasons. First, a 1997 study of Canadian miners and millers who were exposed to substantial amounts
of asbestosis — up to 300 particles/cu. ft.-year — showed minimal increases in asbestos-related
diseases. Second, a 1998 study of women who lived near mining and milling operations showed no
increased incidence of lung cancer, although there were several excess mesotheliomas. These women
received primarily take-home and environmental exposures, averaging of 25 fibers/cc-years — a level
normally seen only occupationally. Third, ambient levels of asbestos very greatly across the United
States with urban environments such as New York City and San Francisco having levels from 0.003
to 0.03 fibers/cc. These ambient levels of asbestos can lead to lifetime exposure in the range of 2-3
fiber/cc years and yet have not been shown to be associated with an increased incidence of asbestos-
related diseases. Finally, my laboratory has undertaken an extensive evaluation of lung injury
responses in rats after an acute exposure to asbestos dust. Animals exposed acutely to 2.5 fibers/cc-
year showed only small local areas of inflammation in the short term. After one year these animals
were able to repair the initial inflammation and had normal lungs. There was no long term fibrosis and
no progression. The important point here is that, while asbestos can be responsible for very serious
and even fatal diseases, that is not true of low level or incidental, background exposures. The lungs
are good at defending themselves, and it takes a significant exposure to produce most asbestos-related
conditions.

The primary asbestos-related conditions found in humans include 1) pleural changes or reactions, 2)
pulmonary fibrosis (which, when caused by asbestos, is called asbestosis), 3) lung cancer, and 4)
mesothelioma. It is sometimes asserted, based on early work done by Selikoff, that several other kinds
of cancer — including gastro-intestinal cancers — are associated with asbestos exposure. However, the
early results have not been confirmed in subsequent studies, and most medical experts at present
believe that there is no persuasive evidence of a linkage between asbestos and any cancers other than
lung cancer and mesothelioma.

None of these asbestos-related conditions is due exclusively to asbestos, and if asbestos could
somehow be eliminated from the planet, all of those conditions would continue to exist. This is true
even of mesothelioma. While asbestos is today the only clearly identified cause of mesothelioma, it is
generally accepted that a substantial proportion of all mesothelioma cases are “idiopathic” —i.e., they
have some as-yet unidentified cause other than asbestos exposure. A major task of the medical
eligibility requirements in the bill is to determine when a given medical condition is due to asbestos
exposure and when it is due to an alternative cause.

Pleural Changes. The pleura is a membrane that surrounds the lungs. It is not itself a part of the lung
tissue. Asbestos can cause changes in pleura, such as pleural plaques or pleural thickening. These
pleural changes are not the same as asbestosis and do not increase the risk of developing asbestosis.
Unless they are very extensive, pleural changes do not affect lung function, and there is no evidence
that they increase the risk of an asbestos-related cancer. Pleural plaques may be a marker of asbestos
exposure, but they can also result from other causes such as trauma or inflammation. Similarly,
pleural thickening has a number of causes other than asbestos.

Asbestosis. Clinical asbestosis is a kind of pulmonary fibrosis -- a diffuse, bilateral scarring of lung
tissue which in the case of asbestosis is due to asbestos fibers in the lungs. This type of lung fibrosis
can also occur as a result of a large number of other lung diseases, and a chest x-ray determination of
lung fibrosis is not specific for asbestosis. The scarring or fibrosis of the lung can lead to a reduction
in total lung capacity, which ultimately can produce severe breathing impairment and even death. In
many cases, however, asbestosis has few or no symptoms. Moreover, while asbestosis is often
considered a “progressive” disease — that is, it can get worse even after exposure to asbestos stops —
with the relative small exposures that are typical of people who have asbestosis today, the disease
progresses very slowly, if at all. Most people who have asymptomatic asbestosis today never will



develop any breathing impairment as a result of their disease.

There is an exposure threshold below which clinical asbestosis will not occur. Individual
susceptibility is also an important factor. Even among individuals who are exposed to levels above the
threshold necessary to develop disease, some may develop asbestosis and others may not.

The threshold for the development of clinically detectable asbestosis is a cumulative dose of
approximately 25 fibers/cc-years. Reaching this threshold of exposure does not necessarily indicate
that clinical asbestosis will occur. At a cumulative dose of approximately 75 to 100 fibers/cc-years,
the risk of contracting clinical asbestos is on the order of 1 percent.

Lung Cancer. The development of lung cancer can be associated with asbestos. It is, however,
impossible to distinguish clinically between a lung cancer caused by asbestos and one caused by
something else. Physicians must therefore rely on statistical evidence. There is a debate in the medical
community as to whether lung cancer can be attributed to exposure to asbestos in the absence of
clinically significant asbestosis. I personally believe that the answer to that question is no. Most of my
colleagues agree with that view or believe that lung cancer cannot be attributed to asbestos unless
there is at least enough exposure to have caused asbestosis. Thus the exposure threshold for causation
of asbestosis would also apply to the causation of lung cancer. There is a small minority viewpoint,
however, in favor of the “single-fiber” theory, which holds that any exposure to asbestos is sufficient
to cause a lung cancer.

There is a separate debate about the interaction between asbestos exposure and smoking and whether
the scientific evidence supports an association between asbestos and lung cancer in the absence of
smoking. I believe that the synergistic relationship with smoking described in the literature is most
appropriately a relationship of clinically significant asbestosis and cigarette smoking. The risk of lung
cancer among smokers is influenced by several factors such as, for example, the age at which a person
starts to smoke, the number of cigarettes smoked per day, the number of years smoked, and the depth
of inhalation of the smoke. Exposure to side stream smoke or second hand has also been shown to
increase the risk of lung cancer. There is no debate that the increased smoking cessation will reduce
the risk of lung cancer, however. This benefit from smoking cessation is markedly reduced in those
who have smoked heavily. Smoking 40-50 pack years is associated with an elevated risk of lung
cancer that persists for decades after smoking cessation. Lung-cancer risk of non-smokers exposed to
asbestos, if any, is far less than the risk of smokers.

Mesothelioma. Mesothelioma is a relatively rare tumor of the pleura or peritoneum. Although
asbestos exposure has been associated with mesothelioma, there are a substantial number of cases a
year of mesothelioma where these is no indication that the individual was ever exposed to elevated
levels of asbestos. However, more than half the cases of mesothelioma in the United States can be
shown to be caused by exposure to amphibole types of asbestos. The most commonly used type of
asbestos in the United States, chrysotile, has a much lower propensity to cause mesothelioma in
comparison to the amphibole forms of asbestos. Although most mesotheliomas are caused by
exposures to high cumulative doses of amphiboles, these tumors can occur after relatively low
exposures. There is a threshold for exposure to asbestos below which there is no risk for development
of mesothelioma. For chrysotile, exposure levels at least equivalent to that required to cause
asbestosis are required to contribute to the causation of mesothelioma.

The Medical Criteria of S. 1125

Having discussed the major health effects of asbestos, I turn now to the medical eligibility
requirements of S. 1125. At the outset, it is important to note two general requirements. First, every
claim upon the Fund created by the bill must be supported by a medical diagnosis that meets the
requirements of Section 122. The provisions of Section 122 are comprehensive. They speak to the
qualifications of the physician, the requirement of an in-person exam by a treating physician who has
done a review of the patient’s medical, smoking, work and exposure history, the technical sufficiency
of x-rays, pulmonary function tests, and other laboratory results, and the usual medical requirement
that the physician exclude other more likely causes of the claimant’s condition in determining whether



that condition is due to asbestos exposure. As a practicing physician, I think those diagnostic
requirements are completely appropriate. In particular, the requirement that the physician exclude
more likely causes of the claimant’s condition is extremely important. As I indicated above, all of the
health effects of asbestos are caused by other things as well, and a diagnosis cannot be well founded if
it does not exclude these other alternative causes.

The second general requirement is latency — i.e., the time that has elapsed from first exposure to the
date of diagnosis. While Section 123 of the bill would give the asbestos court flexibility in setting
different latency periods for different diseases, at the outset the bill establishes a 10-year latency
requirement across the board. This period of time is much lower than the average latency of many
asbestos-related conditions, particularly under conditions of low asbestos exposures. The latency
period for mesothelioma, for example, can be 40 years. While a 10-year latency requirement may be
somewhat permissive, it is not inappropriate in the context of a compromise for settling all asbestos
cases outside the court system.

The bill’s medical criteria are divided into eight levels. With one trivial exception, Levels I through
IV address non-cancerous conditions, while Levels V through VIII deal with cancers.

Non-Malignant Conditions. Levels I and II define asymptomatic, non-cancerous conditions. Level I
requires (a) a diagnosis of an “asbestos-related non-malignant disease,” which must be based on x-ray
evidence of asbestosis (i.e., an ILO reading of 1/0) or pleural changes, and (b) a brief (6-month
period) of occupational exposure to asbestos prior to December 31, 1982. Level II requires a similar
diagnosis but has a more stringent exposure requirement. A claimant can qualify for either of these
levels without showing any breathing impairment.

The bill provides medical monitoring for people who fall within these two levels. I believe that that is
appropriate. Medical monitoring may provide some reassurance, and it will allow people with
potentially abnormal x-rays to discover promptly when they may qualify for an award. Because of the
large number of people who could qualify for Levels I and II, an award of compensation to people in
these categories could result in a diversion of funds away from people who are genuinely sick to
people who have basically asymptomatic conditions. Moreover, the definition of bilateral asbestos-
related nonmalignant disease is general and could apply to a large number of diseases with causes
unrelated to asbestos.

Level I11 is the first category that provides for a compensatory award. This level has four basic
requirements. The first is a diagnosis of asbestosis or pleural changes. The asbestosis diagnosis must
be based on either an ILO reading of 1/0 or pathology, while the diagnosis of pleural changes must be
based x-ray evidence of pleural thickening or pleural plaques of a substantial size — i.e, those that are
at least a B2 on the ILO scale. Second, the claimant must show breathing impairment of a kind that is
consistent with asbestos-related disease. Third, the claimant must show 6 months exposure to asbestos
in 1982 or earlier and “significant occupational exposure to asbestos.” Fourth, the claimant must
present medical documentation that asbestos-exposure is a contributory cause of his condition.

The medical criteria for Level III seem appropriate in the context of an overall compromise. I do,
however, have two reservations. The first has to do with the measure of impairment. It is generally
accepted that the cut-off between normal and abnormal on such pulmonary function tests as “total
lung capacity” (“TLC”) or “forced vital capacity” (“FVC”) should be set at the statistical 5th
percentile rather than a rule-of-thumb number such as 80%, which does not take into consideration
such factors as height or age. More importantly, one of the prescribed tests for impairment, FVC, will
allow many people to qualify for an award even though their breathing impairment is due to
emphysema or other obstructive diseases caused primarily by smoking. The reason for this is that the
claimant can still qualify for an award with an FEV1/FVC ratio of as low as 65%, even though a ratio
under 70% or 75% is indicative of obstructive (non-asbestos) lung disease.

My second reservation has to do with the definition of “significant occupational exposure” in Section
124(a)(8) of the bill. Generally, that definition requires employment for 5 years in an industry or
occupation in which the claimant (a) handled raw asbestos fibers on a regular basis, (b) fabricated



asbestos products in such a way that the claimant was regularly exposed to raw asbestos fibers, (c)
altered, repaired, or worked with asbestos products in a way that the claimant was regularly exposed
to asbestos fibers, or (d) worked in close proximity to workers covered by the above provisions. If
applied strictly, this definition would be a reasonable proxy for the minimum levels of exposure that
are necessary to cause asbestosis and lung cancers. It is conceivable, however, that clause (c) would
be read broadly to include people who work with encapsulated asbestos-containing products under
circumstances in which very few asbestos fibers escape into the air. To treat exposures of this kind as
equivalent to exposures received working with raw asbestos fibers would not make any sense. This is
important because, with the passage of time, fewer and fewer claimants will qualify on the basis of
their work with raw fibers (because regulations will have limited such exposures) and more will seek
to qualify on the basis of work with and around finished products, in low-dose environments. Such a
shift would make significant occupational exposure mean less and less as time goes by. This problem
is exacerbated by the language in clause (d), which would allow those who worked in proximity to
workers satisfying the requirements of clause (c) also to qualify, even though their exposure is even
more attenuated.

The final non-malignant category, Level IV, provides for cases of severe asbestosis. To qualify for
this level, a claimant must demonstrate asbestosis (and not mere pleural changes) through either a
definitive x-ray of 2/1 or pathology and must present pulmonary function tests showing severe
impairment. The claimant must also meet the same exposure and medical documentation
requirements as claimants for Level II1.

My reservations about Level III — the danger that many people with obstructive pulmonary diseases
rather than asbestos-related disease will obtain awards and concern about the interpretation of
significant occupational exposure — apply in principle to Level IV. However, the requirement of a 2/1
chest x-ray, which may be strongly indicative of asbestosis, significantly limits the extent of the
problem as a practical matter. Generally, therefore, I believe Level IV is an appropriate category.
Cancers. Cancer claims are divided into four levels. Level V consists of “other cancer” —i.e., primary
cancers of the larynx, the esophagus, the pharynx, or the stomach. Level V does not include colo-
rectal cancer, which is one of the most widespread cancers in the United States. Claimants may
qualify for an award under Level V by showing (in addition to the requisite cancer) evidence of an
underlying bilateral asbestos-related disease (generally, a 1/0 chest x-ray or x-ray evidence of pleural
plaques), exposure (6 months exposure in 1982 or earlier and significant occupational exposure), and
medical documentation of a causal relationship.

As 1 explained above, the decided weight of the evidence is that these cancers are not caused by
asbestos at all. However, since there is a minority viewpoint in the medical community on this point,
including these cancers in a compensable category may make sense in the context of an overall
compromise. As part of that compromise, however, it also makes sense to exclude colo-rectal cancers.
According to the National Cancer Institute, there are 147,500 colo-rectal cancers each year. To allow
recovery based on nothing more than plaques and the requisite exposure could expose the Trust to
considerable, unpredictable liabilities in future years. This would be ironic, since asbestos litigation as
it is today involves few “other cancer” cases, presumably because of the difficulties of proof. There is
a danger that the medical criteria in the bill would open the door to many more claims of this kind
than are currently seen.

Levels VI and VII both deal with Lung Cancer. The relationship between the two is somewhat
complex. At the outset, only non-smokers — defined either as people who have never smoked or as
people who have not smoked within the 12 years immediately prior to the diagnosis — can use Level
VI, “because the scheduled value for smokers under Level VI is $0. This means that, as a practical
matter, smokers must apply under Level VIL

In effect, Level VI allows non-smokers to obtain a limited award ($50,000) on a showing that they
have a primary lung cancer, six months exposure to asbestos in 1982 or earlier, and documentation of
causation. In my view, there is no adequate justification for Level VI. As noted above, I doubt that



asbestos is associated with an increased risk of lung cancer in non-smokers, but in any event there is
no basis whatever for attributing a lung cancer to asbestos on the basis of 6 months exposure unless
that exposure was truly massive. Most, if not all, of the people who qualify for an award under Level
VI will not in fact have an asbestos-related lung cancer.

To be sure, this problem is limited, because most asbestos workers smoked. Many, however, also quit
smoking in recent years, and thus may meet the bill’s definition of a non-smoker — someone who
hasn’t smoked in the 12 years before the diagnosis. Moreover, it is difficult to establish in a non-
adversarial administrative proceeding whether a person quit smoking at the requisite time or not.
Consequently, I believe that Level VI as written poses an unjustified threat to the financial integrity of
the Fund.

Level VII is, and should be, the principal Lung Cancer category. It requires a claimant to demonstrate
(a) a primary lung cancer, (b) evidence of an asbestos-related non-malignant disease (asbestosis as
shown by a 1/0 ILO reading or pleural plaques), (c) 6-months occupational exposure prior to
December 31, 1982 and significant occupational exposure, and (d) supporting documentation of
causation. I believe that these criteria are generally appropriate as part of an overall compromise. I do
have two reservations, however. One is my concern that “significant occupational exposure” will be
interpreted too loosely, leading to a large number of unjustified claims in future years. The second is
that the provision requiring an underlying asbestos-related non-malignant disease is too permissive in
that it allows a claimant to satisfy this requirement with pleural plaques alone. While asbestosis is a
risk-factor for lung cancer, pleural plaques are not. Moreover, while pleural plaques confirm that the
claimant was exposed to asbestos, such confirmation adds nothing important to the exposure
requirements. In my opinion, it would make more sense to require, as a condition for a lung-cancer
award, clinically significant asbestosis.

Finally, Level VIII addresses mesothelioma claims. It requires only a mesothelioma diagnosis plus
evidence of some exposure to asbestos prior to December 31, 1982. Although the language is not
clear, I assume that this provision does not permit an award based solely on the background exposure
that everyone has to asbestos fibers in the environment. The bill should be interpreted as requiring a
discrete and identifiable exposure that goes significantly beyond background.

Conclusion

My conclusion is that S. 1125 is a sensible compromise designed to provide a reasonable alternative
to asbestos litigation in the courts. It is unlikely that any substantial number of people genuinely sick
as a result of exposure to asbestos will be unable to recover from the Fund. Moreover, the Fund will
direct most of its resources to the appropriate categories: severe asbestosis (Level IV), lung cancer
(Level VII), and mesothelioma (Level VIII). As one would expect of a compromise, however, there
are provisions in the bill that appear to me to be unduly permissive and that might be tightened in
order to protect the financial integrity of the fund — and thus the ability of deserving asbestos victims
to obtain awards in years to come. Level VI is a good example of an unwarrantedly liberal eligibility
requirement.

In closing, I would like to commend you, Mr. Chairman, Senator Leahy, and this committee for the
work you are is doing to find a better way to compensate asbestos victims. I have witnessed the
operation of the court system for many years. It would be difficult to imagine a more arbitrary and
wasteful way to compensate people with asbestos-related diseases. Substituting a sensibly designed,
streamlined, inexpensive, no-fault system would benefit everyone. In my view, S. 1125 is an excellent
first step.
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1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

History
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Incorporating Science with Clinical
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Causation, Apportionment Analysis,
and Aggravation
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Impairment Evaluations in Workers’
Compensation

Employability Determinations

1.10 Railroad and Maritime Workers

1.11 The Physician’s Role Based on the

Americans with Disabilities Act (ADA)

1.12 Summary

1.1 History

The Guides was first published in book form in 1971
in response 1o a public need for a standardized,
objective approach to evaluating medical impair-
ments. Sections of the first edition of the Guides
were originally published in the Jowrnal of the
American Medical Association, beginning in 1958
and continuing until August 1970." Since then, the
Guides has undergone four revisions, culminating in
the current, fifth edition. The purpose of this fifth
edition of the Guides is to update the diagnostic cri-
terin and evaluation process used in impairment
assessment, incorporaling available scientific evi-
dence and prevailing medical opinion. Chapter
authors were encouraged (o use the latest scientific
evidence [rom their specialty and, where evidence
was lacking, develop a consensus view. This chapter
was revised [rom the earlier edition in response to
specific requests from user groups concerning the
definitions, appropriate use, and scope of application
of the Guides. ‘




Guidey to the Evaluation uf Permanent linparrment

The Iilth edition includes most of the common con-
ditions. excluding unusual cases that reguire individ-
ual consideration, Since his edition encompasses the
most current criteria and procedures for impairment
assessment. it is strongly recommended that physi-
cians vse Lhis Jatest edition, the il edition. when
raling impairment.

1.2 Impairment,
Disability, and

Handicap

1.2a Impairment .

The Guides continues lo define impairment as

“a loss, loss of use, or derangement of any body
part, organ system, or organ function.”* This defi-
nition of impairment is retained in this edition. A
medical impairment can develop from an illness or
injury. An impairment is considered permanent when
it has reached maximal medical improvement
(MMLI), meaning il is well stabilized and unlikely to
change substantially in the next year with or without
medical treatment. The term impairment in the
Guides refers to permanent impairment, which is
the focus of the Guides.

An impairment can be manifested objectively, for
example, by a [racture, and/or subjectively, through
fatigue and pain.* Although the Guides emphasizes
objective assessment, subjeclive symptonis are
included within the diagnostic criteria. According to
the Guides, determining whether an injury or iliness
results in a permanent impairment requires a medical
assessment performed by a physician. An impair-
ment may lead to functional limilations or the inabil-
ity to perform activities of daily living.

Table 1-1, adapted from a report by the AMA
Council on Scientific Aflairs, lists various definitions
ol impairment and disability used by four main
authorities: the AMA Guides, the World Health
Organization, the Social Sccurity Administration,
and u state workers' compensation stalule.* Although
a nationally accepted definition for impairment does
not exisl, the general concept of impairment is simi-
lar in the delinitions of most organizations. Several
terms used in the AMA definition, and their applica-
tion throughout the Guides, will be discussed in this
chapter and Chapter 2.

Loss, loss of use, or derangement implies a o125
from.a normal or “preexistng” state. Norme, is &
runge or zone representing healthy functioning anc
varies wilh age, gender, and other factors such as
environmenlal conditions. For example, normal heart
rate varies between a child and adult and according
to whether the person is at rest or exercising,
Multiple factors need to be considered when assess-
ing whether a specific or overall function is normal.
A normal value can be defined from an individual or
population perspective.

When evaluating an individual, a physician has two
options: consider the individual’s healthy preinjury
or preillness state or the condition of the unaffected
side as “normal™ for the individual if this is known,
or compare that individual to a normal value defined
by population averages of healthy people. The
Guides uses both approaches. Accepted population
values for conditions such as extremity range-of-
molion or lung function are listed in the Guides; it is
recommended that the physician use those values as
detailed in the Guides when applicable. In other cir-
cumstances, for instance, where population values
are not available, the physician should use clinical
judgment regarding normal structure and function
and estimate what is normal for the individual based
on the physician’s knowledge or estimate of the indi-
vidual's preinjury or preillness condition.
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This chapter provides criteria for evaluating perma-
nent impairment of the respiratory system as it

affects overal} lung function and the ability to per-
form the activities of daily living. The respiratory sys-
temn includes the tracheobronchial tree, pulmonary
parenchyma, and ribcage.

The following sections have been revised for the fifth
edition: (1) criteria for asthma impairment were
updated lo incorporale guidelines recently published
by the American Thoracic Society (ATS)"; (2) respi-
ratory impairment criteria now incorporate the lower
limits of normal® for forced vital capacity (FVC),
forced expiratory volume in the first second (FEV)),
and diffusing capacity for carbon menoxide (Dco);
and (3) the section on sleep apnea has been updated
10 rellect current assessment and practice.
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Guides Lo the Evaluation of Permanent Impainment

5.1 Principles of
Assessment

Before using the information in this chapter, the
Guides user should beeome familiar with Chapters |
and 2 and the Glossary. Chapters | and 2 discuss the
Guides’ purpose, applications. and methods for per-
forming and reporting impairment evaluations, The
Glossary provides definitions of common lerms used
by many specialties in impairment evaluations,

The purpose of respiratory impaiz ment assessment is
lo determine il a permanent respiratory impairment
exists, quantify its severity, assess its impact on the
ability 1o perform activities of daily living, and, if
possible, identify the cause of the abnormalily and
recommend measures to prevent further impairment
and ensure optimum [unction.

An impairment, as stated in Chapter 1, is “a loss, loss
of use, or derangement of any body parl, organ sys-
tem, or organ function™ (Table 1-1). Not all impair-
ments resull in a functional foss or affect the ability
to perform aclivities of daily living. Respiratory
impairments that produce a decrement of lung func-
tion and affect the ability to perform activities of
daily living are assigned an impairment rating. For
example, an anatomic change such as a circum-
scribed pleural plague would be an impairment based
on an abnormality in anatomic structure. However, il
there were no abnormality in Jung function and no
decrease in the ability to perform activities ol daily
living, the individual would be assigned a 0%

~ impairment rating.

Changes in organ function are the primary criteria
for determining the impairment class. To establish
the specific impairment percentage, consider both
the severity and prognosis of the condition and how
the impairment affects the individual's ability to per-
form the activities of daily living lisied in Table 1-2.
Table 5-13 is provided at the end of the chapter (0
ensure all pertinent information is included in the
respiratory assessinent. '

Begin the evaluation with an inquiry into speeilic
symploms and their severity, duration. and manner of
onsel. Since environmental exposure [requently leads
1o symplomatic complaints, it is important 1o deter-
mine if the individual’s personal habits or surround-
ings, such as cigarette smoking and workplace
exposures, explain or contribule to the symptoms. A
thorough'history enables the examiner to direct the
physical examination to areas of concern and then
identily the mast useful diagnostic and evaluative
studies. For instance, structural and movement disor-
ders of the chest wall or diaphragm found on physical
examination would prompt different investigations
than an observation of wheezing. Radiographic ol
niques such as chest roentgenograms or compuzas
tomography (CT) scans help elucidate analomjc:

“abnormalities that are sometimes diagnostic of spe-

cific disease processes. To assess impairment, weigh
both subjective and objective information derived
from thorough hislory-taking, physical examination,
imaging and laboratory studies, and pulmonary func-

‘tion tests. These complementary cvaluation tech-

niques enable the examiner to obtain an accurate and
thorough view of the impaimment’s nature, as well as
the individual's limitations and ability to perform
aclivities of daily living.

5.1a interpretation of Symptoms and Signs
Symptomatic assessment of individuals with respira-
tory disease is diagnostically useful, but it provides

limited quantitative information and should not serve

as the sole crilerion upon which to make decisions
about impairment. Rather, the examiner should
obtain objective data about the extent of the limita-
tion and integrate those findings with the subjective
data 1o estimate the degree of permanent impairment.

5.1b Description of Clinical Studies
Clinical studies used to assess pulmonary impair-
ment include radiographs: other imaging studies,
including CT seans and MR images: pulmonary
lunction lests; and exercise lesting. Pulmonary
function tests are the most useful in assessing
functional changes.
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5.2 Symptoms
Associated With
Respiratory Disease

The major symploms of pulmonary disease include
dyspnea; cough. sputum production, and hemoptysis;
wheezing; and chest pain or tightness. The examiner
needs to document these symptoms and their course
over time, and correlate the symptoms with objective
studies to assess their imporiance and implications.
The significance of respiralory symptoms is better
understood when integrated with findings from more
objective ineasures such as the physical examination,
radiography, lung function, and laboratory.studies.

L)

5.2a Dyspnea

Dyspnea is the most common symptom noted on ini-
tial examination of individuals with any type of pul-
monary impairment. Despite its importance, dyspnea
is nonspecific; it is often caused by cardiae, hemato-
logic, metabolic, or neurnlogic disease, or by anxiety
or physical deconditioning.

Dyspiiea can be evaluaicd and quantitated using sey-
eral systems. The most widely used classification

system, developed with the ATS, (Table 5-1}, is based

on the American Thoracic Suciety/Division of Lung
Diseases Respiratory Symptom questionnaire.’ The
ATS classification is best used in conjunction with
more objective respiratory function measurements.

Ifa disparity is found belween subjective complaints

of dyspnea and findings on respiratory testing,
consider a nonrespiratory dyspnea component.*

T —
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Table 5-1 Impatnment Classificalion of Dyspnea*

Severity ‘| Definition and Question
[Mid - | Do you have 1o walk more siowly on' the fevel than

nenple of your aye because of hieathlessness?

Moderate Do you have 1o slop for breath wlien walking at
your own pace on the level?

Severe Do you ever have to stop [or breath alter walking
aboul 100 yards or for a lew minutes on the level?

Very severe | Are you 100 breathless fo leave the house, or
breathless on dressing or undressing?

* The persoa’™s fowest fevel of plivacal scin ity and vaostinn thay produces hreathifessess
denoics the severity af dyspaca.”

The Respiratory System

5.2b Cough, Sputum Production, and
Hemoptysis

Coughing can be an important indicator of respira-
tory truct disease, although it is difficult to quantify
and nut easily measured. Document ils presence or
absence. whether it is productive or nonproductive of
sputum, its relationship o work or other activities, its
duration, its association with hemoptysis, and
whether further investigation is warranted.

An acute, self-limited cough is most commanly due
to infection or irritation. A subacute or recurrent,
nonproductive cough may be: 3 manifestation of -
asthma and should be invesugzied with pulmonary
functinn testing. A chronic, productive cough may
indicate bronchitis. Accordin to ATS criteria, the
lerm chronic bronchitis may be used to describe a
sputum-producing cough that occurs on most days
for at least 3 consecutive months a year for at least 2
consecutive years.!

Hemoptysis frequently accompanies bronchitis and
pneumonia, usually as blood-sireaked sputum.
Scrious conditions that alten manifest with hemopty-
sis include bronchogenic carcinoma, pulmonary
emboli, bronchiectasis, tuberculosis, aspergilioma,
and arteriovenous malformations. At a minimum,
hemoptysis requires radiologic evalu